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[57] 



ABSTRACT 



The arrangement multiplexes channels of differing bit 
rates onto a multiplex line. Channels are split according 
to a table assembled in a channel splitter. The table has 
a plurality of lines numbered by an index j. Each line j 
contains j A,-, j AS, and j AX, where A*=di/dMAX, 
AS=dS/dMAX, and AX=dX/dMAX, i is an index 
numbering the multiplex channel, di is the bit rate of the 
channel i f dS is the rate of the service data, dMAX is the 
fastest of the di and dS, 



dX = dTDM 



and dTDM is the bit rate of the multiplex line. The table 
is assembled until each quantity on the line j exceeds 
VS, where VS=l+«. Access to the multiplex line is 
given to the channel for the values of i where 
j-A/>kVS+c, where k is an integer which is incre- 
mented each time access is given to the multiplex line 
and c is a fixed value preferably equal to zero. 

4 Cairns, 3 Drawing Sheets 
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1 2 

where k is an integer incrementing each time when 

ARRANGEMENT FOR TRANSMITTING OVER A access is given to the multiplex line and where € is 

TIME-DIVISION MULTIPLEX LINE DIFFERENT a fixed value preferably equal to 0. 

CHANNELS HAVING VARIOUS BIT RATES The following description with respect to the ap. 

5 pended drawings, all given by way of non-limiting ex- 

The present invention relates to an arrangement for ample, will make it better understood how the invention 

transmitting, over a time-division multiplex line which may be realised, in which: 

has a bit rate dTDM, different channels CI, . . , CN FIG. 1 represents an arrangement according to the 

which have the respective bit rates invention; 

10 FIG. 2 shows a change of the frame structure in the 

v . case where the timing of a channel is changed; 

d\ dN [ 2 dts dTDM \ FIG. 3 shows a preferred embodiment of the channel 

' splitters; and 

^ . tm FIG. 4 is a flow chart explaining the operation of the 

The arrangement includes; a transmit section formed by 15 splitters. 

a multiplexer for giving, both to the arriving data of said The arrangement shown in FIG. 1 is formed by a 

channels and, to service data which have the rate dS, transmit section 1 and a receive section 2. 

access to the multiplex line under the control of a first Section 1 has ports A, B, C which receive informa- 

channel splitter. The arrangement also includes a re- tion signals at various rates d(A), d(B) and d(Q. 

ceive section formed by a demultiplexer for supplying 20 For example, the following is received: 

data leaving said channels from said multiplex line a t A: data at a rate of 1200 bite per second, 

under the control of a second channel splitter synchro- a t B: data at a rate of 2400 bits/s and 

nized with the first splitter. at C: data at a rate of 4800 bits/s.' 

This type of arrangement finds its application where Jn addition, a management circuit 5 is to transmit 

different user circuits operating at different rates are to 25 service bytes (synchronization, . . . ) with a timing of 200 

be connected by means of a multiplex line of the type bits/s at ^ rat es referenced dSl and dS2. 

Sl« y p C , R ~ en f. atton ^ 5 8 of tfie C.C.I.T.T A11 these data m transmitted m bytes over a line mx 

German Patent Application 36 19 371 describes such according t0 a muhiplex mode> p^^g a Xnasah 

an arrangement m which the access of the different me of ^ ^ ^ me fa ^fi«l dTDM. 

channels to the muluplex line is given in proportion to » In order to realise ^ multiplcxingf various mcans 

their rate. However, in that Application nothing is ob- m prov j ded 

served as regards the manner in which this access is nUir^ m « -* a u *. *i- ^ a » 

given. It may be assumed that this prior-art system is J^VJV^Z T^^T^ « £ ^ B 

poorly-adjusted to the case where the rate of one or "J, J "£* ^Sl "**taw 18. The other 

more channels changes. 35 »P uts of ^ multiplexer are connected to an output of 

In the present invention an arrangement is proposed ^TrTTff ""^ " f^ 8 

of the type mentioned in the opemng paragraph, in ™ ^ ™ e . f b " ff <^ f FIFO type (First In First 

which the channels are assigned ina staple manner and 5JP c ww^ ^H^f" '° 

which is suitable for maintaining a good operating qual- * Ve C 0ck f mp " ts ^ ^fJ^ T"?7 "* W-d °*? 

ity even if a rate change is proposed for one or several «° he r " ^ • "'I™"* 6 

channels line MX is fixed. These signals are applied to the buffers 

Therefore, an arrangement of this type is character- 12 " ™ 8 d*"*"** 24 The clock 22 

ized in that the channel splitters are arranged to split the ^/PP 1 "* signals to a channel splitter 30 which 
channels in the following manner on the basis of a rate ™ nt ™ h ""duplexer 18 and, concomitantly, the 
dPG which has the Greatest Common Division of the 45 d,s i" btttor ' . 

rates of data to be transmitted including the service data J" . rece,ve comprises a demultiplexer 48 

rate- whose input is coupled to the hue MX and whose out- 

Determination of the largest rate(s) dMAX of the di P"*"* t ?. , ! ser , tenntab A', B* and C via 

anddS, — the buffers 50, 52 and 54 of the same type as the buffers 

Calculation of an increment A/=di/dMAX, » 10, 12 mi u - A sccond out P ut of demultiplexer is 

Determination of a stuffing rate dX: connected to a receive management circuit 60 for pro- 

cessing the received management information signals. 

The received information signals are stored in the 
buffers 50, 52 and 54 at the rate of a receive clock 62 
55 whose signals are applied to these buffers via a signal 
distributor 64. The clock 62 is synchronized by means 
Assembly of a Table in which for each information (not * ow *> ™ tb . ^tS 6 of * e multi P lex si « nals tons- 
signal at the rate di and for each line j is calculated T ned ?* a . hne MX ' A channd s P Utter 70 controls 
j A,, j AS, j AX untO each quantity exceeds a value ^ Pf«« ons ° f «•» demultiplexer 48 and of the distribu- 
V§* tiO tor 64. 

The user circuits connected to the terminals A', B' 
vs=!+« and C tap the information signals contained in the buff- 

ers M, 52 and 54 by applying respective clock signals to 
the access to the multiplex line is given to the channel the inputs AH', BH' and CH'. 
for the values of i: 65 The channel splitter operates according to the inven- 

tion in the following manner in response, on the one 
j^/>kvs+c hand, to the multiplex line rate and, on the other hand, 

to the rates of the user circuits. 



dX a dTDM 
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1) Choice of the GCD (Greatest Common Divisor) of 
all the possible rates (in practice, this GCD =200 
bits/s). 

2) Determination of the highest rate of d(A), d(B), 
d(C), dS2, i.e. dS2 ( i.e. dMAX. 

3) Determination of the stuffing rate d(X): 



d(X) S 



*DTOM-{[d(A)+d<B)+d(Q)]-(dSl+dS2)- 



4) Calculation of an increment AA, AB, AC, AS1, 
AS2 and AX relative to this maximum rate, i.e.: 

AA«d(A)/dMAX 
AB = d(B)/dMAX 
AC-d(B)/dMAX 
AX«=d(X)/dMAX 
ASl=dSl/dMAX 
AS2=dS2/dMAX 

5) Assembly of a Table in which we have for each 
channel and each line i: 

i.AA, LAB. LAC, LAX and LAS. 

6) The choice of the channel is determined by: 



IS 



LAj«N+£ j=A. B, C, X, SI orS2 

where 
N is an integer,. 

€ is a value preferably equal to zero. 
The Table hereinbelow shows an embodiment of the 
invention. 



rates have this same rate as their GCD (Greatest Com- 
mon Divisor). 

In these service bytes one may transmit information 
indicating a rate change for the different channels, for 
5 example, the channel B performs at 1200 Baud and the 
channel A at 2400, so that the new frame is derived 
from the one already described by exchanging the let- 
ters B and A. 
FIG. 2 explains this rate change. The bytes SI and S2 
10 contain the values of the rates to be changed, i.e. an 
information symbol MDEB. During the time interval 
TW representing one or several consecutive frames, the 
new splitting is defined both at the splitter 30 and the 
splitter 70. At the end of the time interval TW the new 
splitting is ensured. It should be observed that the chan- 
nels (the channel C in this example) whose rates are to 
be ensured are not disturbed by this change. 

FIG. 3 shows a preferred embodiment of the channel 
splitters 30 and 10. The values of the rates of the differ- 
20 ent channels are to occur at the inputs of these splitters. 
For the splitter 30 they are directly available. For the 
splitter 70 they are transmitted in the manner already 
described. 

These splitters are formed by a microprocessor 100 
25 around which is arranged a read-only memory 105 for 
specifically containing an operating program, a ran- 
dom-access memory 110 to be used for executing the 
program and an output register 115 which contains the 
control code of the multiplexer 18 and a distributor 24. 

The operation of these splitters is explained with the 
aid of the flow chart shown in FIG. 4. Two phases of 
this operation can be distinguished: 
1) Phase of establishing the frame 
This phase is commenced by the reading of different 
requested rates Dbj, for the channels 1 to c (box Kl). 
Then the maximum rate(s) dMAX is (are) determined 
(box K2). A variable j is intialized (box K5) which is to 
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END OF FRAME 

25 12.5 



whence the frame: be used as an index and assigned to each channel num- 

C CB C CBA C CBX C CBA C CB C CBAX . . . CBA C CB C CBAX SI SI 

65 ber. In box K10 the increment Ay is determined and also 
The service bytes SI and S2 which have a frame a variable intermediate value R/, that can be used for the 
synchronization pattern define the frame because the rest of the program, is initialized. In box K12 the value 
rate assigned thereto is the lowest rate and the other of j is checked; if not all the channels have been pro- 
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cessed, the index "j" is incremented by unity (box K14) 
to execute the operations of the box K10 which relate to . 
the next channel. If all the channels have been pro- 
cessed, box K20 is proceeded to where the index "i" is 
set to "1". This index corresponds to the line number of 5 
the Table below. In box K22, which is to follow, the 
index "i" which relates to the channel numbers is re-ini- 
tialized. In box K24 a quantity V representing the sum 
of the increment and the value R/is represented. Then, !Q 
in box K26, it is checked whether the integer parts of V 
and Kj are identical, that is to say, whether they have 
not been changed by the increment. In this case Ry 
assumes the value of V in box K28. If the increment is 
not the same, the value of j, which represents the chan- 15 
nel, is put in a splitter Table Tb (box K30). This Table 
is a stack memory which forms part of memory 110. 
Then it is checked (box K32-1) whether all the variables 
Kj have been incremented for all the channels. If they 
have not, box K24 is returned to after incrementation of 20 
the index j (box K32-2). If all the results of Kj have been 
processed for all the channels, it is checked (box K34) 
whether the lines of the Table have been processed as 
L. If they have not, the index i is incremented (box K36) 
before box K22 is returned to. If the check of the box 25 
K34 is positive, the first phase is terminated and the 
Table Tb has the structure of the frame. 
2) Connecting phase. 

This phase indicated at box K50 consists of reading jq 
Table Tb and making the codes relating to different 
channels available in the register 115. 

I claim: 

1. Arrangement for transmitting a plurality of chan- 
nels CI, ... , CN ( which have the respective bit rates dl, 35 
. . . , dN, over a timedi vision multiplex line which has a 
bit rate dTDM, where the sum of the respective bit 
rates is less than or equal to dTDM, the arrangement 
comprising 

a) a transmit section including 40 

i) means for receiving data from the plurality of 
channels, 

ii) a multiplexer for supplying the data to the multi- 
plex line along with service data, which service 
data has a bit rate dS, and 

iii) a channel splitter for controlling the supply of 
data from the multiplexer; and 

b) a receive section including 

i) a demultiplexer for supplying data received from 50 
the multiplex line, and 

ii) a second channel splitter for controlling the 
demultiplexer 

wherein the channel splitters cooperate to split the 
channels on the basis of a rate dPG which is the Great- 55 
est Common Divisor of the rates of data to be transmit- 



ted, including the bit rate dS, and perform the following 
operations: 

A) assembling a table having a plurality of rows num- 
bered by an index j, each row containing j A/, j AS, 
and j AX, where A,=di/dMAX, AS=dS/dMAX, 
and AX=dX/dMAX, i is an index numbering the 
multiplex channels, di is the bit rate of the channel 
i, dS is the rate of the service data, dMAX is the 
fastest of the di and dS, and 



dX = dTDM 



until each value in a current row exceeds a quantity 
VS, where VS= 1 +e; and 
B) allowing access to the multiplex line for a channel 
i when 

>A/>kVS+e; 

where k is an integer incremented each time when 
access is given to a multiplex line and where £ is a 
fixed value. 

2. The apparatus of claim 1 wherein €=0. 

3. The apparatus of claim 1 wherein the channel split- 
ters perform the following further operations 

determining dMAX; 
calculating the A/S; and 
determining dX. 

4. A channel splitter for use in a multiplexer multi- 
plexing a plurality of channels CI, ... , CN, which have 
the respective bit rates dl, . . . , dN, over a time-division 
multiplex line which has a bit rate dTDM, where the 
sum of the respective bit rates is less than or equal to 
dTDM, the channel splitter comprising 

A) means for assembling a table having a plurality of 
rows numbered by an index j, each row containing 
j A/, j AS, and j AX, where A/=di/dMAX, 
AS=dS/dMAX, and AX=dX/dMAX, i is an 
index numbering the multiplex channels, di is the 
bit rate of the channel i, dS is the rate of the service 
data, dMAX is the fastest of the di and dS, and 



dX - dTDM 



until each value in a current row exceeds a quantity 
VS, where VS = 1 + «; and 
B) coupling means for allowing access to the multi- 
plex line for a channel i when j*A/>kVS+e; where 
k is an integer incremented each time when access 
is given to a multiplex line and where e is a fixed 
value. 
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